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(54) Access method mobile station and base station for CDIVIA mobile communication system 



(57) In a CDMA mobile communication system, for 
realizing a multiple-access, a common reverse channel 
10 is divided into an access channel IDA and a mes- 
sage channel 10B. When data (packet) to be transmit- 
ted occurs in any mok)ile station 1-4, nrtobile station 
having data to t^e transmitted transmits a transmission 
request signal including information, such as packet 
size or the like, by using the access channel 10A. In 
contrast, base station 30 transmits a transmission per- 



mission signal, which designates a transmission timing 
of data and a spreading code to be used as transmitting, 
on the basis of the state of utilization of message chan- 
nel 10B and the state of occurrence of data. Mobile sta- 
tions 1-4 transmits data in accordance with the 
spreading code arxl the transmission timing which are 
designated from fc>ase station 30. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to an access method, 
a mobile station and a base station for a CDMA (Code 
Division Multiple Access) mobije communication sys- 
tem, in which a plurality of mobile stations access a 
base station at an optimal timing using a common chan- 
nel- 
Background . 

In conventional mobile communication systems, a 
packet communication is used in the transmission of 
control signals and the like. For example, in the digital 
type automobile telephone service Sftandard (RCRSTD- 
27C) in Japan, it is prescribed that when a mobile sta- 
tion calls,, the mobile station transmits a calling signal 
(calling, packet, signal) by usipg an access channel 
which , can be used by all mobile stations in common. 
However, in a TDMA (Time Division Multiple Access) 
mobile communication system, in the case where a plu- 
rality of mobile stations transmit the calling signal at the 
same time, calling packets may 'collide' in the common 
channel, causing transmission efficiency to deteriorate. 

The above mentioned example is a problem which 
occurs in the case of a TDMA mobile communication. In 
the case of a CDMA nnobile communication system in 
which each channel is divided by codes, however, the 
base station can receive all calling packets even if a plu- 
rality of mobile stations transmit calling packets at the 
same time. When many channels are used at the same 
time, however, a mutual interference between signals 
increases, so that the base station cannot receive all 
calling packets. This phenomenon vviii be referred to as 
a "collision" in the following description. Therefore, even 
in the case of CDMA mobile communication, when 
rnany mobile stations transrhit calling packets at the 
same tirne. the transmission efficiency deteriorates due 
to collision, in the same way as occurs in TDMA nrrobile 
communication systerr^ (See CDMA digital mobile 
communication method (T*A IS-95) in the US for exam- 
ple).. - 

As described above, packet collisions may occur 
even in the case of CDMA mobile communications, so 
that when the number of channels being used in the 
common channel reaches a prescribed number, new 
packet transmissions must waited until the number of 
the channels in use decreases, i.e., until the transmis- 
sion of packets from other mobile stations is completed. 
However, it is not possible for the mobile stations which 
are waiting to transmit to know when the transmission of 
packets from other mobile stations is finished, so that 
the waiting mobile station must either retry transmitting 
the calling packets at fixed intervals, or must constantiy 
oteerve the condition of the channel In the case of 



retrying transmission at fixed intervals, however, trans- 
mission efficiency deteriorates due to the collision of 
. packets. Furthermore, in the case where the mobile sta- 
tion observes the condition of the channel, it is neces- 

5 sary that the mobile station receives a transmitted 
signal frorn the other mobile stations. However, constant 
observation is not possible since other mobile stations 
may frequently go outside the vista. In addition,, a con- 
siderat)le load is ihposed on the mobile station, even if 

10 the mobile station can cons;tantiy observe the condition 
of the channel. 

SUMMARY OF THE INVENTION 

75 rt is accordingly a primary object of the present 
invention to provide a rnultipie-access method, a mobile 
station and a base statiori for a CDMA mobile communi- 
cation systern. that are able to decrease the probability 
of packet collision, and are capable of communicating 

20 with efficiency arxi lew delay. 

In an aspect of the present invention, there is pro- 
yided.va multp^ method for a CDMA mobile 

,. cpmrnunication system, which consists of a common 
channel used in common when a plurality of mobile sta- 

25 tions transmit data at an optional timing to a base sta- 
tion and a broadcast channel which is used when the 
base station transmits data to a plurality of mobile sta- 
tions, the method characterized in that: 
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the common channel is divided into an access 
channel and a message channel in advance: and 
the mobile station reports to the base station via the 
access channel the occurrence of data to be trans- 
mitted, the base station reports the ti-ansmission 
timing of the data to be transmitted to the mobile 
station via the broadcast chtannel. and the mobile 
station transmits data to be transmitted at the trans- 
mission timing that was reported by the base sta- 
tion using the message channel. 

Furthermore, in an aspect of the present invention, 
there is provided a mobile station for a CDMA mobile 
communication system which consists of: 

a transmission and receiyirig means for transmitting 
. arvj . receiving a signal between a base station 
through a common channel Jind a broadcast chan- 
:.. .... nel; 

a processing means for using the cornmon channel 
, by dividing it into an access channd and a mes- 
sage channel, the processing means modulating 
the data to be transmitted, and supplying the mod- 
ulated data to the transmission and. receiving 
means, and demodulating the received signal of the 
transmission and receiving means: , 
a corttrol meajis for- reporting to the base station via 
. the access channel the occurrence of data to be 
. . transmitted, arvj , for controlling the transniission 
and receiving means.arid the processing means to 
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modulate data to be transmrtted at the transmission 
timing reported from the base station by using the 
message channel, and supplyihg the modulated 
data to the transmission and receiving means. 

Furthermore, in an aspect o1 the present irivention. 
there is provided a base station for a CDMA mobile 
communication systern which consists of: 

a transmission and receiving means for transmitting 
and receiving a signal between a base station 
through a common channel and a broadcast chan- 
nel: 

a processing means which uses the common chan- 
nel by dividing it into an access channel and a mes- 
sage channel, the processing means modulating 
data to be transmitted, supplying the modulated 
data to the transmission and receivirig means, and 
demodulating the received signal of the transmis- 
sion and receiving means; ' 
a control meaiTS for deciding the transmission tim- 
ing of data to be transrriitted based on the kesult of 
^ observation of the received signal of the transmis- 
sion and receiving 'means, when a mobile station 
reports the occurrence of data tb be transmitted, 
reporting the transmission timing to the mobile sta- 
tion via the broadcast channel; controlling the trans- 
mission and receivirig means artd the processing 
means to receive data transmitted at the transmis- 
sion timing, artd derrioduiating the received data. 

Therefore, in a CDMA mobile communication sys- 
tem, it is posstole to decrease the packet size transmit- 
ted through the access channel which is set by dividing 
the common channel, so that it is possible to constrain 
the probability of collision of packets on tfie access 
channel. Furthermore, the transmission tirntng of data 
to be transmitted for each mobile station is reported, so 
that the collision of packests does hot occur on the mes- 
sage channel which is set by dividing the common 
channel. Therefore, it is possflole to realize a more effi- 
cient packet corrimunication than in the conventional 
case. . 

In addition, the occurrence of data to be transmitted 
is reported to the base station through tfie access chan- 
nel, sb that when a mobile station transmits data using 
the message channel, the base statiori can always 
know the state of occurrence of data to be transmitted. 
Therefore, it is possible to ixihtrol traffic effectively using 
the base station. toVeatize^an efficient packet communi- 
cation. ''^ - • ' ■ • 

Iri addition, in a rfeservatibn packet communication 
'system (SRMA:' Split Chanrvsl Resen^tion Multiple 
Access) usin^f TDMA. PRMA (Packet Fteservation Mul- 
tiple Access) or tfie lik^^ wheri either the traffic on the 
adcess channel or the traffic on tiie rriessage channel 
goes over the capacrty iinlft, the capacity of the whole 
system is depressed. Accordingly, these" reservation- 
type systems are problematic In-tiiat iri ord^ to obtain 



4 

sufficient effect from them. H becomes essential to con- 
trol the settings of the access channel and tiie message 
channel in accordance with traffic. In contrast, in a 
CDMA mobile communication system applying this 

5 invention, there is no problem if the total traffic on the 
access channel and on the message channel is less 
than the capacity limit, because CDMA is applied. As a 
result, it is possible to obtain the same effect as is 
(Gained using a reservation type system, without carry- 

10 ing out the above-mentioned sp^ial control. 

In addition, in a system applying TDMA, strict con- 
trol of frame synchronizing is essential. In contrast in a 
system applying CDMA in this invention, control does 
not need to be as strict as in the case of TDMA There- 

15 fore, according to this invention, it is possit>le to realize 
a communication system which has a large capacity 
and flexibility, without any special control. 

' BRIEF DESCRIPTION OF THE DRAWINGS 

Further objects and advantages of" the present 
invention will be apparent frorh the following description, 
reference beirig made to the accompanying drawings 
wherein preferred embodiments of the present invention 
25 are clearly shown. 

In tfie drawings: 

Rg. 1 is a block diagram showing a strucitural exam- 
ple of CDMA nrrablle communication system apply- 
30 ing a multiple-access method by each emtxxjiment 
of the present invention; 

Rg: 2 is a k>lock diagram showing a structural exam- 

ple of a rnobile station in Fig. 1 ; 

Rg. 3 is a conceptual drawing for describing tiie 
35 CDMA mobile corrimunication method; 

Fig. 4 is a timing chart showing the q^eration of a 

CDMA mobile communication system applying the 

rnultiple-access method of the first emtxxJiment of 

tiie present invention; 
40 Fig. 5 is a timing chart showing the operation of a 

CDMA nrobile communication system applying the 

multiple-access method of the second embodiment 

of the present invention; 

Fig. 6 is a timing chart showing the operation of a 
45 CDMA mobile communication system applying a 
modification exanrple of the multiple-access 
method by the second erhbodiment of the present 
invention; 

Rg. 7 is a timing chart showing the operation of a 
'so CDMA mobile communicatiori system applying the 
rnultiple-access method of the third emtxxliment of 
the present invention; 

Rg. 8 is a graph diagranri showing the relation 
' k>etween a throughput and the traffic applied (f affic 
55 to be operated) in vtfhich a Slotted ALOHA method 
is used; 

Rg. 9 is a graph diagram showing the relation 
between a throughput and the t-affic iapplied in 
which ICMA-PE. one'method of ICMA.'is used; 
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Fig, 10 is a block diagram showing a structural 
example of a CDMA mobile cornmunlcation system 
applying the multlple-access. method according to 
the forth embodiment of the present invention; 
Fig. 1 1 is a conceptual diagram showing an exam- 
ple of a conversion table for ctotaining a transmis- 
sion probability P from traffic information R, having 
the transmission probability calculation device 35 in 
. Fig. 10: 

Fig. 12 is a conceptual diagram shov/ing the trarisi- 
tion of conditions of a mobile station in, a CDMA 
mobile communication system sha//n in Fig. 10: 
Fig. 13 is a tMock diagram showing a structural 
example of a CDMA mobile communication system 
applying the multiple-access method by the fifth 
embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED Efi^BODI- 
MENTS 

An explanation will now. be mad© of a CDMA mobile 
communication method with reference to Fig. 3. ; 

In each channel chl ,ch2, a modulated signal, which 
has undergone phase modulation or the like is again 
modulated at the transmission side by a spreading code 
assigned to each channel independently. The modu- 
lated signal is then transmitted after frequency conver- 
sion. On the other hand, the receiving side extracts 
information transmitted through a desired channel by 
detecting the correlation between the received signal 
and the spreading code assigned to the desired channel 
using a standard spreading ccjde con-esponding to the 
spreading code assigned each channel. 

As the spreading code, for example, a code which 
has a high orthogonal ization between codes, ard which 
is obtained by using a PN (Pseudo Noise) code in com- 
bination with the Walsh function is used. Therefore, it is 
possible to exactly extract transmitted information at the 
receiving side even if communication using each chan- 
nel chl . ch2 is carried out at the same time. Thus, the 
channels chl , ch2 can occupy all bands given for com- 
munication at all times during communication respec- 
tively. ; ... 

An explanation will now be made of each embodi- 
ment of the present invention with reference to the draw- 
ings. However, basic portions of the physical structure 
are used in common in each embodiment, so that an 
explanation will first be made of the structure of a CDMA 
mobile communication system applying a multiple- 
access method of each embodiment., with reference 
made to Fig; 1 . In the following explanation, "channel" 
indicates a communication route divided by code, fre- 
quency or time, and not only a communication route 
' divided by frequency. 
' . Rg. 1 is a block diagram showing a structural exam- 
ple of a CDMA mobile communication system applying 
the multiple-access rnethod of each emtjodiment of the 
present invention. In Fig. 1 . number 30 is a base station 
which covers a sector (cell) of a fixed area: and num- 



bers 1-4 are mobile stations which exist in the sector 
: covered by the base station 30, each mobile station 1 -4 
accessing the base station 30 at an optional timing. 
Although four mobile stations are shown in Fig, 1, the 

5 number of mobile station is optional. 

Each number 10 and 20 is a common channel 
shared by each mobile station 1-4 respectively. Com- 
mon channel 10 is a reverse channel from the mobile 
station side to base station 30 side, while the common 

.10, _ channel 20 is a broadcast channel frorn the base station 
30 side to the mobile stations 1 -4 side. Reverse channel 
10 is divided into an access channel 10A and a mes- 
sage channel 1GB by each mobile station 1 -4 and base 
station 30. Different functions are given to each channel 

r5 10A. 10B respectively. The functions of each channel 
10A.: 10B wilt be described below in connection with 
each embodiment. 

In base station 30, number 31 is a transmission and 
V receiving apparatus which transmits and receives sig- 

so. nals^ throiigh antenna. Transmission and receiving 

' , apparatus. 31 ^converts the frequency of the transmis- 

; sion; base bajTd signal by a fixed carrier, and transmits 
the transmission base band signal through broadcast 
channel 20. Furthermore, transmission and receiving 

25 apparatus 31 converts the frequency of the receiving 
, signal which is received through reverse channel 1 0 on 
the basis of the carrier, and outputs the receiving base 
band signal. Number 32 is a traffic control portion which 
controls the traffic on reverse channel 1 0, traffic control 

30. portion 32 consisting of storage means, menrary and so 
:, on; Traffic control portion 32 checks the state of utiliza- 
tion and occurrence of packets on message channel 
1 0B on the basis of the receiving base band signal from 
transmission and receiving apparatus 31. and outputs 

35 information based on the above-mentioned conditions. 
An explanation will now. follow of the outputted informa- 
tion from traffic contrd portion 32 in connection with 
each emtxKliment. . 

A base band signal processing portion 33 extracts 

40 information transmitted from the mobile station by 
detecting the correlation between the receiving base 
band signal outputted from transmission and receiving 
. apparatus 31, and outputs the extracted information to 
control station 40 through a subsequent part, such as a 

45 multiplexing apparatus or the, like (figure is omitted). 
Furthermore, base band signal processing portion 33 
generates a transmission base band signal by multiply- 
ing information supplied through the multiplexing appa- 
. ratus by a spreading code, and outputs the transmission 

50 base band signal to transmission and receiving appara- 
tus 31. . Base band signal processing portion 33 posi- 
tions information supplied from traffic control portion 32 
: to the fixed, bit position of transmission base band sig- 
nal,, and. outputs the.jnfbrmation to transmission and 

: 55 receiving apparatus 31; , - . • 

Next, an explanation will be made of the structure of 
mobile stations :1-4 with reference to Fig, 2. In Fig. 2. 
number 51 is a transmission and receiving apparatus 
which transmits, and receives, a signal through an 
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antenna. Transmission and receiving apparatus 51 con- 
verts the frequency of the transmission base band sig- 
nal by fixed carrier, and transmits the transmissiori base 
band signal through the antenna and reverse channel 
10. Furthermore, transmission and receiving apparatus 
' 51 converts the frequency of a receiving signal, which is 
received through broadcast channel 20 on the basis of 
the carrier, and outpirts it as the receiving base band 
signal. 

Base band signal processing portion 53 extracts 
intorifiation transmitted from base station 30 by detect- 
ing the correlation t)etween the receiving fc>ase band sig- 
naf outputted from transmission and receiving 
apparatus 51 and the spreading code, and outputs the 
extracted infornnation to a subsequent part, such as a 
voice code/decode device or the like (figure is orhitted). 
Furthermore, base band signal processing portion 53 
generates the transmission base band signal by multi- 
plying information supplied from the vdice code/decode 
device, etc. by the spreading code, and outputs the 
transmission base band si gnat to transmission and 
receiving apparatus 51 . Number 54 is the display appa- 
ratus of a liquid crystal display or the tike, and number 
55 is a indicating input device provided with a keypad or 
the like. * . . v ^ . 

Control portion 52 controls each above-mentioned 
constituent element, and in particular, controls trans- 
mission and receiving apparatus 51 . base band signal 
processing portion 53 and display apparatus 54 on the 
basis of the information inputted from indicating input 
device 55. the preset program and the information 
■ extracted by base band signal processing portion 53. 

However, base station- 30 and each mobile station 
1-4 consists of CPU (Central Processing Unit). RAM 
(Random Access Memory). ROM (Read Only Memory), 
DSP (Digital Signal Processor), and various interfaces 
and the like, the above-mentioned constituent element 
being realized so as to operate in cooperation with 
these portions. ' - 

A. FIRST EMBODIMENT ' - . ' . 

An explanation will now be made of the first embod- 
iment of the present invention with reference to Fig. 4. In 
Fig. 4. each region which is' divided with a dotted line 
indicates a channel respectively. • 

For realizing the operation shewn in Fig. 4, a CDMA 
mobile communication system applying the multiple- 
access method of this embodiment, consists of a plural- 
ity of message channels 108. and has ttie functions 
described beiow, in addition to the: above-mentioned 
elements. " • ' * • " 

Control portion 52 of each mobile station decides 
whether the size (total packet size to be used) of the 
information to be transmitted is equal to or less than a 
fixed size or not before transmission of the information. 
When the size of the information is equal to or less than 
the fixed size; controi portion 52 controls eadi part so 
that the information is transmitted using access channel 



1 0A only. The fixed size may be set to an optional value. 
Although it is possible for base station 30 to dynamically 
set the fixed size in accordance with the state of utiliza- 
tion of access channel 1 0A and ali message channels 
5 .108. in this emlx>diment, the fixed size is a fixed value, 
r for . example. = the packet size which is prescribed in 
. advance. 

On the other hand, when the information size is not 
equal to or less than the fixed size, control portion 52 

10 supplies information, such as the size of the information 
to be transmitted, in order to reserve transmission of the 
information. Control portion 52 then causes base band 
signal processing portion 53 and transmission and 
receiving apparatus 51 to generate a transmission 

:i5 request signal that includes the infbrmaticn, and then 
output the transmission request signal to base station 
30 via access channel 1 0A. 

Traffic control portion 32 of base station 30 stores 
information showing the state of traffic occurrence 

20 employing any message channel 10B (i.e., all sched- 
/ ' ules for receiving data transmitted through each mes- 
sage channel 108), and checks the state of utilization 
(i.e. , rate or quantity used) of all message channels 1 0B 
- from the receiving base band signal that is supplied 

25 through each message channel 10B and the transmis- 
sion and receiving apparatus 31. Furthermore, when 
- traffic control portion 32 of base station 30 receives the 
receiving base band signal which Includes a signal 
" transmitted in accordance with the transmission request 

30 signal, traffic control portion 32 decides on a transmis- 
sii3n timing to avoid the collision of packet and a spread- 
ing code on the basis of the statie of traffic occurrence 
and usage. Traffic control 32 supplies infornnation 
expressing the transmission timing and the spreading 

35 code to base band signal processing portion 33. and 
causes base band signal processing portion 33 to sup- 
ply the information to transmission and receiving appa- 
ratus 31 after locating the fixed bit position of the 
transmission base band signal. 

•40 . As a result, the transmission timing and the spread- 
ing code which are decided by traffic control portion 32 
are transmitted through broadcast channel 20 as a 
transmission permission signal for the mobile station 
which transmits the transmission request signal from 

45 transmission and receiving apparatus 31 . However, traf- 
fic control portion 32 stores the total packet size, the 
timing offset of the transmission, and ttie time of the off- 
set setting, in a way such that the relationship of corre- 
. spondence with the transmission request signal I 

-5C» PS1_R may be understood. . 

In addition, controi portion 52 of each mobile station 
converts the frequency of the transmission permission 
signal transmitted to it via broadcast channel 20, and 
then extracts the transmission liming and the spreading 

55 . code from the base band signal which is obtained by 
converting the frequency. Furthermcte; control portion 
52 controls base band signal processing portion 53 to 
transmit data to the transmission permission signal (that 
is, data corr esponding to the transmission request sig- 



5 



BNSDOCID: <EP 0765C©6A2_I_> 



9 



EP 0 765 GS6 A2 



10 



nal) by using the spreading code £t the transmission 
timing. 

Next, the operation of the mobile communication 
system will be e>plained with reference to Fig. 4. !n Fig. 
4. mobile station 1 first transmits transf mission lequest 
signal PS1_R to base station 30 via access channel 
10A; Transmission request signal PS1_R includes infor- 
mation showing the total packet size of the information 
(data PS1_D) to be transmitted by mobile station 1. 
When base station 30 receives transmission request 
signal PS1_R from mobile station 1, traffic control por- 
tion 32 reads out the state of occurrence of traffic using 
any message channel 10B, and then checks the utiliza- 
tion condition of all message channels 10B. 

In the example shoviTi in Rg. 4, at the point v.fhere 
transmission request signal PS1_R is e:<tracted, 
because none of the message channels 10B are used 
and there is no schedule to receive data via any mes- 
sage channel 10B, base station 30 immediately permits 
traiTsmission of data PS1.D. More concretely, traffic 
control portion 32 sets the offset of the transmission tim- 
ing to zero, and selects an appropriate spreading code 
(spreading code 1 in Rg. 4), and outputs the appropri- 
ate spreading coda to base band signal processing por- 
tion 33. As a result, base station 30 transmits 
transmission permission signal PS1_A which includes 
infornnation showing the transmission timing and the 
spreading code which are to be used when data PS1_D 
is transmitted, to mobile station 1 through broadcast 
channel 20. At this time, traffic control portion 32 stores 
the total packet size, the offset of the transmission tim- 
ing and the time of the offset setting in such a way that 
the relationship of correspondence with the transmis- 
sion request signal PS1_R is clear. 

When mobile station 1 receives transmission per- 
mission signal PS1_A, control portion 52 of mobile sta- 
tion 1 sets the indicated spreading code 1 into base 
band signal processing portion 53. and is waits for the 
time shown by the indicated offset. In this case, the off- 
set is zero, so that control portion 52 instructs base 
band signal processing portion 53 to immediately multi- 
ply the information to be transmitted and the spreading 
code 1. As a result, data PS1_D is transmitted from 
mobile station 1 using message channel 108. and then 
is received by base station 30. 

Next, when mobile station 2 transmits transmission 
request signal PS2_R to base station 30 via access 
channel 10A, and base station 30 receives that trans- 
mission request signal PS2_R traffic corrtrol portion 32 
reads out the state of traffic occunence using any mes- 
sage channel 10B, and checks the utilization condition 
of all message ctennels 10B. At the point where trans- 
mission request signal PS2_R is extracted, only the 
receipt of data PS1.D is scheduled, and the traffic on all 
message channels 10B is Jess. Therefore, the offset of 
the transmission timing becomes zero: However, the 
spreading code 2, which is not used at present and is 
not scheduled for use. is selected as spreading code 
which is used at transmission time of data PS2 D. The 



subsequent operation carried out is identical to that per- 
formed at the time of transmission of data PS2_D. Data 
P32_D which was modulated using spreading code 2 is 
transmitted from mobile station 2 through message 

5 channel 10B. and is received by base station 30. 

Next, at the point when mobile station 3 transmits 
transmission request signal PS3_R to base station 30 
through access channel 10 A, and base station 30 
receives the above transmission request signal PS3_R. 

10 traffic control portion 32 reads out the occurrence state 
of traffic using any message channel 10B, and checks 
the state of utilization of ail message channels 1 0B. At 
tttat point, transmission request signal PS3:,R is 
extracted and the transmission of data PST_D and 

16 PS2_D is initiated, with traffic on all message channels 
10B increasing. While the increase in traffic is not so 
great that collisions occur, it does give rise to interfer- 
ence. Therefore, the offset of the transmission timing is 
set to a time duration by v/hich it is expected that the 

so traffic on message channel 10B will have decreased. 
:v V ' this case; ti aiismission of data PS1_D PS2_D for 
transmission request signal PS1_R PS2_R is already 
initiated, so that it is clear that a transmission using any 
message channel 10B is not scheduled after this. Fur- 

25 thermore. the communication speed between the 
mobile station and the base statk?n is the same, so that 
it is pc^slble to assume the finishing time of the trans- 

* mission of each data PS1_D PS2_D on the basis of the 
present time, the lime and the transmission timing 

30 which' corresponds' to transmission request signal 
= PSI.R PS2_R, and the total packet size of each data 
' P31_D. PS2_D transmitted by transmission request sig- 
nal PS1_R PS2_R/Therefore, base station 30 decides 
the offset of the transmisson timing of data PS3_D on 

36 ' the basis of the finishing time of either data PS1_D or 
P32_D and the preserrt time. 

However, although traffic controi portion 32 may 
revise the offset after considering the data propagation 
delay time between base station 30 and mobile station 

40 3. In a CDMA mobile communication system, control of 
the transmission tinreng does not need to be as strict as 
in the case of a TDMA system. Accordingly, In this 
embodiment, the operation is simplified to omit the 
revising operation. , 

45 . Furthermore, in Fig. 4, spreading codes 2, 3 which 
are not used at present and are not scheduled for use. 
are selected as spreading codes which are used during 
transmission of data PS3_D. As is clear from this, tiien, 
the number of the channel used in a single data trans- 

50 mission is optional. ^ 

Afterward, the saine operation is carried out as in 
the transmission of data PS1_D, data PS3_D. which 
was modulated by- using the spreading codes 3,4, is 
transmitted from mobile station 3 through message 

55 channel 10B. and Is received by base station 30. 

When mobile station 4 transmits information; con- 
trol portion 52 of mobile station 4 decides that the size 
of the information to be transmitted is less than the fixed 
sise, and controls each portion to tirar^smit data PS4_D 
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using only access channel 10A. As a result, data 
PS4_D ts transmitted through access channel 10A, and 
is received in the same way as data PS1_D-PS3_D at 
base station 30. to complete the communication 

As mentioned above, according to the first embodi- 
ment; only the short transmission request signal for 
reservfng data transmission is transmitted in access 
channel 10A. so that the probability of a packet collision 
in access channel 10A is constrained to be extremely 
low. Furthermore, the data transmission in each mes- 
sage channel 10B is carried out at the transmission tim- 
ing decided by base station 30. so that if the decision 
algorithm for the transmission timing is appropriate, the 
packet does not collide in any of message channels 
10B, Therefore; transmission can be carried out effi- 
ciently. ' , • ; 

Furthermore, because the system reserves the 
transmission of the data by the transmission timing and 
reports the transmission timing from base station 30 to 
mobile station, it is not necessary to retry transmission 
from base station ;30 to the mobite station, making it 
possible to decrease the probability of ac'packet colli- 
sion. ■. / ■ , ^ - :.>^:- . 

Furthermore, in base station 30,. the system can 
communicate by using a vacant channel, by indicating 
the optimum spreading code to the mobile station, after 
deciding the optimum spreading code which is used in 
the data transmission. As a result, it is possible to avoid 
the problem in which the system is waiting for long peri- 
ods of time in spite of transmitting the short Information 
(data) because it cannot transmit data since the desired 
spreading code (channel) is used. That Is, it is possible 
to avoid the problem of delaying the transmission delay 
for a long period of time, regardless of the package size. 

In addition, in applying this embodiment to a GDMA 
mobile communication system^ theire is no necessity to 
obtain exactly the transmission timing compared to a 
TDMA system, so that it is possible to simplify the struc- 
ture of the base station, and to reduce a load on the 
Ijase station. _ . 

Furthermore, in the case , where the total packet 
size of the information to be transmitted is small 
enough, the system is designed so as to transmit the 
information (data) by using access channe^ 10A so that 
it is possible to. cut:the over head without impairing the 
above-mentioned advantages.; .r . 

B: SECOND. EMBODIMENT . . 

Next, an explanation will now be made of the sec- 
ond embodiment of the present invention with reference 
to Fig. 5. As is dear from Fig. 5. in this second embodi- 
ment, the information showing ^the spreading code is 
included in the transmission request signal; but the 
transmission permission signal is not included. This is 
because the spreading code cs assigned unchangeably 
to each mobile station in advance, and the message 
channel wt:iich is used by each mobile station- is deter- 
mined and fixed. Ar^ explanation will now be made of dif- 



ferences in function from the first embodiment, which 
occur due to aforementioned difference. 

Control portion 52 of each mobile station in this 
second embodiment decides whether the size of the 
5 . information to be transmitted is equal to or less than a 
r fixed size or not, before transmitting the information. 
When the size of the information is equal to or loss than 
the. fixed size, control portion 52 supplies information 
including total packet size of the information and the 
10. \ spreading code preassigned to itself as fixed value to 
base t>and signal processing portion 53 in order to 
reserve the transmission of information. Control portion 
52 then causes base t>and signal processing portion 53 
and transmission and receiving apparatus 51 to gener- 
is ate the transmission request signal including the infor- 
mation, and causes the transmission request signal to 
be transmitted to base station 30 through access chan- 
nel 10A. 

Furthermore, traffic control portion 32 of base sta- 
20. tion 30 stores information expressing the state of occur- 
• • rence of traffic using any message, channel tOB witii 
; , .'.each channel (each spreading code), and checks the 
. . state of utilization of each message channel 10B with 
each channel on the basis of the receiving base band 
25 signal supplied through each message channel 10B 
: . and transmission and receiving apparatus 31. When 
: traffic control portion . 32 receives the receiving base 
band signal for the transmission request signal, it 
' ' extracts the spreading code from the information which 
30 is included in the transmission request signal, and 
■ decides the transmission timing in order to avoid the col- 
lision of packets on the basis of the state of traffic occur- 
rence and of utilization for the spreading code (channel) 
at that point. Traffic corrtrol portion 32 then supplies 
35 information showing the transmission timing to base 
: : band signal processing portion 33. and causes base 
bartd signal processing portion 33 to output the informa- 
tion after locating the information on the fixed bit posi- 
tion of the transmission base band signal. However, 
40 . traffic control portion 32 stores total packets size, the 
timing offset of the ti^ansmission and the time of the off- 
. set setting, in such a way that the relationship of corre- 
spondence with the spreading code is dear. 

Next, an explanation will be made of the operation 
45 of the mobile communication system, with a focus on 
the difference in the operation from the first embodi- 
ment, with reference being made to Fig. 5. 

Rrst, mobile station 1 transmits transmission 
- request signal PS1_R to base station 30 through 
50 access channel 10A. Transmission - request signal 
PS1_R includes information expressing the total packet 
size of data PS1_D, which will- be transmitted from 
rrK>bile station 1 . and the spreading code 1 assigned in 
mobile station 1 in advance as a fixed value. 
55 . y/hen , base station 30 receives transmission 
request signal PS1_R from mobile , station 1, at that 
. point, traffic corrtrol portion 32 reads out the state of 
occurrence of traffic using any message channel 10B, 
and checks- the state of utilization of all message chan- 
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nels 10B. In th.e. example of Fig. 5, at the point where 
transmission request signal PS1_R is extracted, the 
message channel shown by spreading code .1 is not in 
use. and there is no schedule to receive data through 
the channel. Further, there is, no interference from a 
channel , corresponding to other spreading codes, so 
that base station 30 immediately permits transmission 
of data PS1_D. More concretely traffic control portion 
32 sets the timing offset of the transmission to zero, and 
outputs the offset to base band signal processing por- 
tion 33. As a result, t>ase station 30 transmits transmis- 
sion permission signal PS1_A to mobile station 1 
through broadcast channel 20. Transmission permis- 
sion signal PS1_A includes information expressing the 
transmission timing to be used when data PS1_D is 
transmitted. However, at this time, traffic control portion 
32 stores the total packet size, the tirning offset of the 
transmission, and the time of the offset setting, in such 
as way that the relationship of correspondence with the 
spreading code is clear. 

When rriobi I e station 1 receives transmission per- 
mission signal PS1_A, control portion 52 of mobile sta- 
tion 1 instructs base band signal processing portion 53 
to immediately multiply information to be transmitted 
and the spreading code 1. As a result, data .PS1_D is 
transmitted froni mobile station 1 through message 
channel 10B. and then is received by base station 30. 
Afterward, the operation for calling from mobile stations 
2-4 is carried out in the sarne way as in the first emtxxl- 
irnent. ^ 

As is dear from above explanation, according to 
this secorrd embodiment, the only information reported 
from base station 30 to the mobile station is the trans- 
. mission timing, so that it is possible to reduce the load 
on base station 30. 

However, it is also permissible that the. s^'Stem 
assign a plurality of spreading codes to a mobile station, 
select one spreading code when the information is 
transmitted, and then transmit information expressing 
the selected spreading code by including to the trans- 
mission, request signal. In. this case, tor example, the 
system sets the channel expressed with a specific 
spreading code as an urgent channel. The urgent chan- 
; - nel is set as not use with communication without an 
.. . ^ emergency, that is, in general, if the spreading code of 
the urgent channel is set as not use to the utmost, the 
communication in an emergency js able to carry out 
smoothly. 

, [A MODIFICATION OF EMBODIMENT,2] ^ - 

Next, an explanation will be made of a modification 
of the second embodiment with reference to Fig. 6. As 
is clear from Fig.6. in this rrnxjification. there is only one 
message channel 1 0B. with each data being transmit- 

; ted using this one message channel 10B. Therefore, in 
the second embodiment, the spreading code used for 
selecting the message channel is not used in the modi- 

^fication. An explanation will npw.be made of tiie differ- 
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ence: in functions, which occurs due to the 
aforementioned difference between the second embod- 
iment and the, modification. 

. Control portion. 52 of each mobile station decides 
5 whether the size of the information to be ti-ansmitted is 
: equal to or Jess than the fixed size or not, before trans- 
: mitting the information. When the size of the information 
is equal to or less than the fixed information, control por- 
: tion 52. supplies information, such: as the total packet 
ic. size of the information; to tjase band signal processing 
portion 53 to reserve the -transmission of the informa- 
tion, causes base band signal processing portion 53 
: and transmission and receiving apparatus 51 to gener- 
ate the transmission request signal including the infor- 
ms mation, then causes the tiansmission request stgnal to 
be transmitted through access channel! OA. 
, Traffic control portion 32 of base station 30 stores 
information expressing the state of occurrence of traffic 
using: message channel 10B, and checks the state of 
20 ojiiiizatipri., of message channel 10 B (for example, 
whether; m.essage channel 10B is used or not) from the 
receiving .base band signal supplied through message 
1 channel 1CB and transmission and receiving appa/atus 
31, Furthermore, when base station 30 receives the 
25 receiving basjS band signal which answers the transmis- 
sion request signal, it determines the transmission tim- 
ing to. avoid packet collision , on the basis of the state of 
. traffic occurrence and utilization at the received timing, 
and supplies information showing the transmission tim- 
30 ing to base band signal processing portion 33. 

Furthermore, control portion 52 of each mobile sta- 
tion extracts the transmission timing from information 
otitained from the transmission permission ^^gnat which 
is transmitted through broadcast channel 20, and con- 
35 trols base barKi sgral processing portion 53 to transmit 
data which answers tiie transrnisston permi^ion signal 
at the transmission timing. 

^ Next, an explanation will be made of the operation 
of the mobile communication system, with a focus on 
40 the difference from the second enrtoodiment, with refer- 
ence being made to Fig. 6. 

.First, mobile station 1 transmits the transmission 
request signal PS1_R to base station 30 .through 
access , channel 10A, Transmission request signal 
45 PSt^R includes information expressing the total packet 
. si?:e of. the information (data PSI^D) to be transmitted 
by . mobile statipn 1. When base station 30 receives 
transmission request signal PS 1„R fronn mobile station 
1, at that poirit. traffic, control portion 32 reads out the 
50 State of occurrence of traffic using message channel 
10B. and then checks the state of utilization of message 
4 channel 1 0B. !n the example of Fig. 6, at the point where 
transrnission request signal PS1_R is extracted, mes- 
sage channel 1 0B is not in use and there is no schedule 
55 to receive data through message channel 10B, so that 
base station. 30 irrinFtediately permits the transmission of 
data PS1_D. At tiiis time, traffic control portion 32 stores 
the total packet size, the offset of the transmission tim- 
ing and the time olthe offset setting. 
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When mobile station 1 receives transmission per- 
mission signal PS1_A, control portion 52 of mobile sta- 
tion 1 immediately instructs' base band signal 

. processing* portion 53 to rrujitiply information to be 

~ transmitted and the spreading code 1 . As a result, data 
PSVD is transmitted from mobile station 1 by using 
message channel lOB. and then is received by base 
station 30. Tlien, the same operation carried out for 
transmission request signal PS1_R te repeated for each 
transmission request signa' PS2_R; PS3_R. sequen- 
tially Howe/er. the offset timing of the transmission for 
transmission request signal PS2_R e^cpresses the fin- 
ishing time of transmission of . data PS1_D. The explana- 
tion of the operation for transmitiing request- signal 

. PS4_R is omitted because this operation is the same as 
the operation of the first and the second embodiments. 

In this modification, it is possble to take a wide 
bandwidtt! for the channel which is used to transmit 
data, so that it is possible to increase the transmission 
speed of data, for example. If the transmission speed of 
data fncreiases, the duration of time from the beginning 
to the end of the transhiissioh becomes .shbtler. As a 
result, in the case where the tolal packet srize of each 

. data (information) is suffictentSy small as compared to 
the occurreiice interval of each data. then, as may be 
understood by comparing Fig. 6 and Fig. 5. it is possible 
to shorter the duration of lime from the beginning of 
transmission of Uie transmission request signal to com- 
pletion of the transmission of data" 

C. THIRD EMBODIMENT 

Next, an'explanation will be made of the third 
embddiment of the present ih\.'enti6n with reference to 
Fig. 7. However, in the example shown in Fig. 7. mobile 
station 1 and mobile station 2 call at the same time, after 
which, base statbns 3 and 4 call successively. As Is 
clear from Fig. 7, in this third embodiment, there are a 
plurality of access channels 10A, with the system set so 
that each mobile station can call using any access 
channel. An explanation will now be made of the differ- 
ence in function which occurs due to this aforemen- 
tioned difference- 
Control portion 52 of each mobile stattch decides 
v/hether the size of thef information to be transmitted is 
' equal to or less than the fixed size or not, before trans- 
mitting the information. When the size of the information 
to be transmitted is equal to or less than the fixed size, 
control portion 52 suppiies' information, such as total 
* packet size of the information; to base band signal 
processing portion 53 to reserviB the transmission of the 
inforination, and Causes base barid signal processing 
portion 53 and transmission and receiving apparatus 51 
to genei-ate the transmission request signal including 
the information: Furtherrfiore. control portion 52 selects 
an access chahriei ic use for transmitting the transmis- 
sion request signal on the basis of the probability distri- 
bution reported from base station 30 in advance or the 
probability distribution set in advance. ar\d then causes 
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base barxi signal processing portion 53 and transmis- 
sion and receiving apparatus 51 to transmit the trans- 
mission request signal to base station 30 through the 
selected access 

5 An explanation of examples of probability distribu- 

tions fellows below. In these examples, the total of prob- 
ability for each cannel is one. p. q and r are each real 
hurTt)ers equal to or greater than zero, but less than or 
equal to 1. and p+q+r=1 . 

10 ■ '* ' 

[first example] 

probability using the first access channel: 1/3 
probability using the second access channel: 1/3 
15 probat>ility using the third access channel: 1 /3 

[second example] 

probability using the first access cfiannei: 1/5 

20 probability using the second access channel: 2/5 

• probability using the thii-d access channel: 2/5 

[third Maniple] ^ 

25 probability using the first access channel: p 
probability using the second access channel: q 
probability using the third access channel: r 

In the first example, the prd3ability using each 

30 access channel is the same in each mobile station, and 
the collision probability of packets in each access chan- 
nel is 1/3. In the second example, each mobile station 
forms a group for each service class (type of contracted 
service), and the probability distribution of the nnoblle 

35 station is expressed when reporting the differerrt proba- 
bility distribution of every group. For each mobile station 
betongtr^ to group different from the groups to which 
the mobile stations shown in this embodiment belong, 
the probability of using the second and tl-ie third access 

40 Channel is set low (to 0. for example). In this case, each 
mobile station belonging to the group shown in the sec- 
end example can exclusively use the second and the 
third access channels. Therefore, if the number of the 
mobile stations belongirig to the same group is suitable. 

45 each mobile station can receive services in which the 
cbttision probabllit>* of packets in the access channel is 
lower than that of mobile stations belontglng to other 
groups. 

In the third example, the profc>abllity distributions are 
50 changeable, that is, each value of p, q and r changes in 
accordance with various conditions. These probability 
distributions are used when realizing more efficient 
communication where there are different characteristics 
present, such as transmission speed, the carrier fre- 
55 quency present between the first the second and the 
third access channel, etc. In this case, efficient commu- 
' nication is realized by dynamically changing the proba- 
bility distribution in accordance with the quantity of 
traffic on each access channel, the condition of the elec- 
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trie waves, the function of each mobile station and so 
on. ' -■ ' ' ' ■ ' ■ ^• 

This third embodiment adopts the tirsl example, 
with traffic control portion 32 of base station 30 setting 
each probability distribution using each access channel 
10A in mobile stations 1-4 to 1/3, 1/3 and 1/3, and out- 
putting information expressing tl^ie probability distribu- 
tions to base band signal processing portion 33. Base 
band signal processing portion 33 locates the irsforma- 
tioh to the fixed bit position of broadcast channel 20, 
and outputs the information to transmission and receiv- 
ing apparatus 31 . As a result, each probability distribu- 
tion is reported to mobile stations 1 -4 through broadcast 
channel 20 respectively. 

Next, an explanation will be made of the operation 
of the mobile communication system, with a focus on 
the difference from the first embodiment, with refcsrence 
being made to Fig. 7. However, this example assumes 
that the probability distribution (1/3, 1/3. 1/3) for using 
each access channel 10 A is reported from base station 
30 tomobile stations 1-4 in advance. 

In the state as described above, then, when mobile 
station 1 transmits transmission request signal PS1_R 
to base station 30 through the first access channsi 10A. 
mobile station 2 transmits transmission request signal 
PS2_R to base station 30 through frie second access 
channel 10A at the same time. Tlie access channels 
used by both mobile stations are seiected channels on 
the basis of the probability distribution which is reported 
from base station 30. 

In message control portion 32 of base station 30, 
transmission request signals PS1_R aixi PS2_R are 
extracted, and are processed in the order in which they 
arrive. In Fig. 7, transmissionr request signal PS1_R and 
transmission request signal PS2_R are processed in 
that order. More concretely, at tiie point when transmis- 
sion request signal PS 1_R is extracted, traffic control 
portion 32 reads out the state of occurrence of traffic 
using any message channel 10B, and checks the state 
of utilization of all message channels 10B: 

in the example of Fig. 7. at the point when transmis- 
sion request signal PS1_R is extracted, message chan- 
nel 108 shown by spreading code 1 is not used, and 
there is no schedule to receive data through ^is mes- 
: sage channel 108. Further, tJiere is no interference from 
ottier channels corresponding to other spreading codes, 
so that base station 30 immedsateiy permits the trans- 
mission of data PS1_D. Next, traffic control portion 32 
reads out the state of occurrence of traffic using any 
message channel 10B by answerirg transmission 
request signal PS2_R, and then checks the state of uti- 
lization of all message channels 10B. In Fig. 7, at the 
point when transmission request signal PS2_R is 
extracted, only the receipt of data PS1_D is scheduled, 
so that the traffic on message channel 10B is less. 
Therefore, base station 30 immediately permits the 
transmission of data PS2_D. 

As a result, although transmission permission sig- 
nals PSliJA, PS2_A are transmitted from base station 



30 to mobile station 1-4. only one broadcast channel 20 
exists, so ti^at transmission permission signals PS1__A 
and PS2_A are transmitted in order. These transmis- 
sion permission signals include information expressing 

5 the spreading code used in the data transmission and 
the transmission timing, as in the first embodiment. 

The explanation of the operation for transmission 
data PS1_D PS2_D is onnitted here because this oper- 
ation is the same as that of the first embodiment. 

10 Next, mobile stations 3, 4 successively transmit 
transmission request signals PS3_R. PS4_R. by using 
an access channel which is selected on the basis of the 
pfobabiiity distribution reported from base station 30 
respectively. The opeiation for these ti'ansmission 

15 request signals PS3_R, PS4_R is the same as that of 
the first ent)odiment, so that an explanation of the oper- 
ation is omitted. 

As is clear according to the aforementioned expla- 
nation, aocordir^g to this tf^ird embodiment, there are a 

20 plurality of access c^hannets 10A, so that the coSiision of 
packets does not occur if even a plurality cf mobile sta- 
tions transmit transmission r^uest signals at the same 
time. Furthermore, provided that the probability disti*ibu- 

r tion for each access channel 10A are set well, then still 

25 more efficient transmission is possibJe. 

Howe^^er, the above-mentioned third embodiment 
can be appsied only in the case v/h ere a plurality of 
access channels can be set. Therefore, as in the first 
embodiment or the second embodiment, in the case 

30 wriere tiie system has only one access channel, it is 
^ impossible to obtain sufficient efficiency. That is, 
aWiough many rrtuliipie-access methods which avoid 
packet collision when there ss only one common chan- 
nel have been proposed until now, rt has not been pos- 

35 sible to obtain sufficient lesults with conventional 
systems. 

An exanple of the Slotted ALOHA method, in which 
tiie mobile station immediately transmits pad^ets to be 
transmitted, will now be considered. According to this 

40 met^iod, as may be r^sd out from Fig. 8, the tiiroughput 
increases witi^i the increase in traffic in a region where 
the traffic on the channel is slight, Wtien there is consid- 
erat^ie traffic on the channel, howjever. the transmission 
efficiency deteriorates because the collision frequency 

45 of packets becomes high. "Packets to be transmitted" as 
referred to here correspond to ttie transmission request 
signal in the first and the second esTtbodiments; That is, 
if the Slotted ALOHA method Is applied to ttie first and 
^ ^ie second embodiments, . the transmission efficiency 

50 deteriorate when the traffic on tiie common channel is 
considerable. 

More concretely, according to the IGMA (Idle-signal 
Casting MuHiple Access) method and ISM A (Idle Signal 
Muttple Access) methods." the base station reports an 

55 idling signal when the common channel is not used, and 
reports a busy signal when the comnron channel is 
used. The iT^obile station recognizes a the condition of 
tiie common cfiahne! to^eceive a signal reported from 
the base station, and if the common channel is busy 
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when packets to be transmitted occur, the mobile sta- 
tion is waiting until an idle state occurs, and then trans- 
mits the packets. 

Using the ICMA method and ISM A method, it is 
possible to avoid the collision of packets in advance dur- 
ing the period when it is reported that the common 
channel is in use. Furthermore, rf the mobile station 
does not. transmit the packet . immediately when the 
common channel becomes idle; but. rather, waits for a 
random period of time from when the common channel 
becomes idle before transmitting the packet, or if the 
mobile station presets a .probability for : transmitting 
immediately at the point where the common channel 
becomes idle stale, it : then becomes possible to 
, decrease the probability of packet collision immediately 
after the reported signal changes from a busy signal to 
an idle signal. 

However, in the ICMA method and ISMA method, 
the base station changes the reported signal from an 
idle signal to a busy signal by d electing :the. first, slot of 
the packet signal transmitted from the.mobile station, so 
that a delay occurs for the tima.from which the common 
channel . is actually in use until - ttie - busy signal is 
reported. During this delay time, it is impossible to avoid 
the collision of packets. In particular, when the packet 
size transmitted from the ntobile station is small, the 
ratio of the delay time for a transmission time of the 
packet signal becomes large, so that it is impossible to 
avoid packet collision effectively. ' 

. In generally, the mobile station transmits only the 
minimum signal to attempt an effective use of the chan- 
nel. Thus, there are a large number of cases in which 
packets having a comparatively small size are transmit- 
. ted. In particular, in the case where it is possible to 
transmit packets ..with one slot, there is hardly any 
decrease in the possibility of packet collision. As a 
result, the transmission efficiency is equivalent to that of 
Slotted ALOHA method. 

;The alxDve-mentioned state is expressed in Fig. 9 
which shows the relation between applied traffic and a 
throughput in a ICMA-PE (ICMA with Partial Echo). In 
Fig. 9. td indicates the numb^^^ of the slot which is com- 
posed of one packet. In the case where the packet size 
is large, that is, in case where td is large, the throughput 
is high;. But, as is clear from Fig. 9. in the case where 
td=1. that is. in the case where packets are. transmitted 
. with one slot, the throughput is equivalent to the trans- 
mission efficiency in the Slotted ALOHA method. 

Next, an explanation will be made of the forth arKl 
the fifth embodiments in which the throughput does not 
decrease even if the applied traffic increases or the 
. packet size becomes, small/ However, in the forth arKl 
the fifth embodiments, "reverse channel", which is the 
common channel, corresponds to the reverse channel 
in the first, the second and the third enrttKxJiments. How- 
ever, the reverse channels a single channel only, and is 
not divided into an .access chanr^l and message chan- 
. nel. It is of course possible to apply the forth and the fifth 
embodiments to a packet communication in which pack- 



ets transmit through the access channel obtainej by 
dividing the reverse channel, with even greata effi- 
ciency obtained in this case. 



5 D. FOURTH EMBODIMEMT 

: An explanation will now be made of the structure of 
a CDMA mobile communication system applying the 
multiple-access method of the fourth embodiment with 
10 reference being made to Fig. 10. Howe/er, in Fig. 10. 
the same numbers are applied to parts identical to 
. those in Fig. 1. with an explanation thereof omitted. But. 
in Fig. 10, there is only one reverse channel 10 which is 
used without being divided. Furthermore, control por- 
/5 tion 52 of each mobile station 1 -4 is different from that of 
the first and the second ennbodiments. That is, control 
portion 52 consists of a storing means, such as memory 
> or the like, which records the transmission probability, a 
. function for renewing the transmission probability mem- 
20 orized in the storing means, and a function for carrying 
out the transmission process in accordance with the 
.: renewed transmission probability. When there js an 
occurrence of information to be transmitted, then the 
transmission probability has a value which corresponds 
25 to the average waiting time until the transmission of the 
information is initiated. Immediately after the occur- 
! rence of information to be transmitted, then the trans- 
mission prol>ability means the prol^ability of transmitting 
' the information immediately. 
30 The structure shown in Fig. 10 is different from that 
shown in Fig. 1 in that the base staton consists of a traf- 
fic measurement portion 34 and a transmission proba- 
iDility calculation portion 35, instead of traffic control 
' portion 32. Trar^n^ssion and receiving apparatus 31 
35 outputs the receiving base band signal to base barxj 
signal processing portion 33 and traffic measurement 
portion 34. Traffic measurement portion 34 measures 
the effective receiving packet number within a unit time, 
or the interference electrical power, in the receiving 
40 t^ase band signal supplied, and outputs traffic informa- 
tion R showing the measurement result to transmission 
-prot}abi|ity calculation portion 35. 
- Transmission probability cateulation portion 35 cal- 

culates a transmission probability P which corresponds 
45 to the traffic information R (effective receiving packet 
number) outputted from traffic measuremerrt portion 34. 
by using the table shown in Fig. 1 1 . and outputs trans- 
mission probability P to base band signal processing 
\ portion 33. The table, for exannpie, is stored in memory 
sc. which is provided in transmission probability calculation 
portion 35. . 

In the tatrfe, Thi < Th2 < Th3 < Th4. and.l .O >=P1 
. > P2 > .P3 > P4 > P5 > 0.0. The tebie. prescribes that 
, . when traffic information R (effective receiving packet 
55 nunnber) is at the smallest value and R < Thi. then the 
transmission prot>ability P. (PI) is set to 1.0. with the 
probability becoming smaller as traffic informatkjn R 
becomes larger. . 

Furthermore, tjase band signal processing portion 
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33 locates transmission probability P outputted from 
transmission probability caiculating portion 35 at a fixed 
bit position of transmission base band signal, and then 
outpLrts the transmission probability to trancmicsion iand 
receiving apparatus 31. However, traffic control portion 

34 and transmission probability calailating portion 35 
are operated in synchronization at fixed inten/ais, so 
that transmission probability P is also transmitted to 
mobile stations 1-4 through broadcast channel 20 at a 
fixed interval. 

Next, an explanation wilt be made of the operation 
of this system from the perspective of the mobile station 
side. Herein, it is assumed that each mobile station 1-4 
respectively records a waiting time T which is deter- 
mined in advance in the storing means in control portion 
52. • 

Mobile stations 1-4 are normally in an idling state 
(state SIO). When mobile stations 1-4 receive a signal 
including transmission probability P informed through 
broadcast channel 20, mobile stations 1-4 abandon the 
transmission probability recorded in advahce, arKl 
newly record the transmission probability P including 
thiB received signal (state S1 1), and return to the idling 
state (state SIO). 

When an information (packet) to be transmitted is 
generated, mobile stations 1-4 generate a random 
number RND occurring uniformly within the range from 
zero or greater to 1 or less (state S3C), and compare the 
size of the generated random number RND and the 
transmission probability P (state S40). In slate S40, 
when RND < P. mobile stations 1-4 transmit information 
to be tranismitted (state S50). and then return to the 
idling state. As a result, irtformation to be transmitted is 
transmitted at a timing which is based on transmission 
probability P. 

In contrast, when RND >= P . mobile stations 1-4 
do not transmit the information to be transmitted, but 
wait for a waiting time T (state S60). Mobile stations 1 -4 
then generate a uniform rarxlom number RND again 
(state S30), after waiting. Thereaftier. the aforemen- 
tioned process is carried out repeatedly, until finally, the 
relationship between random number RND and the 
traiTsmisslon probability P becomes RND < P in state 
S40; Then, mobile stations 1 -4 transmit the information 
to be transmitted (state S50). However, in the case 
where mobile stations 1 -4 receive a new transmission 
probability P while waiting for the waiting time T, then 
the nrkobile stations 1 -4 renew transmission probability P 
in the same way as the reneiwal process in the idling 
state (state S70). 

Furthermore, in general, the transmission process 
of packets in state S50 is finished after mobile stations 
1-4 receive a receiving acknowledgment signal (ACK) 
from the base station. When mobile' stations 1-4 do not 
receive an ACK signal from the base station, they then 
transmit the packets again. Of course, when mobile sta- 
tions 1-4 receive a transmission probability P during the 
retransmission process, the transmission probability P 
is rienewed (state S80). 



Although waiting time T is a fixed value in this 
embodiment, it may also be made to change randomly 
More concretely, for example, a maximum waiting time 
Tmax is stored in advance in the storing means of con- 

5 trol portion 52 in eacf) mobile station 1-4. In state S60, 
first, mobile stations 1-4 generate an uniform random 
number RND below, and decide waiting time T based 
on T=TmaxxRND. As described, it is possible to 
reduce the probability of repeated coilisions, by ran- 

TO domly changing the waiting time. 

Furtfiermcre, it is possib:e to change waiiting time T 
in accordance with a predetermined rule. More con- 
aetely, for exannpJe, a list of the waiting times T(1), 
T(2)„:.T(N) is recorded m advance in the storing means 

15 of control pcrlicn 52 in each mobile station 1-4. During 
the first period of waiting, mobile stations 1 -4 wait for a 
waiting time T(1). In the nth waiting period (n < N), 
mobile station 1 -4 wail for waiting time T(n). Beyond the 
Nth waiting period, mobile stations 1-4 wait for waiting 

20 time T(N). Furthermore, it is permissible fo prerecord 
only the waiting time of the first waiting period in the 

' ' ' storing means, with the waiting period of the nth time 
(l<n) being inads half of the wailing period of the n-lth 
time. Furthermore, for exampSe, the maximum waiting 

2S tirrie Tmax may be changed regularly, while also ran- 
domly changing the waiting time T within the maximum 
waiting time Tmax: 

Although there are various procedures to change 
waiting time, basically, it is possible to decrease tiie 

30 break-Up of the delay time for each information by short- 
ening the waiting time and increasing the number of 
' times of the retransmission. 

In addition, it is possible to also change transmis- 
sion probability P by the aforementioned procedures. 

35 For example, a list of transmission prob^ility P(1). 
P(2)....P(N) is made and recorded in the storing means 
of control portion 52 in each mobile station 1-4 in 

• advance. The first tiriie, nriobile stations 1-4 transmit 
with b-ansmission probability P(1), while at tfie nth time. 
' nnobile stations 1-4 transmit with trarismission prot>abil- 
ity P(n)^ Furthermore, it is possible to apply a method in 
' which a rule for changing the transmission probability P 
is recorded in advance. For example, it is possible to 
obtain transmission probability P(n) for the nth time 

•45 according tb the formula P(n)=(1+P(n-1))/2 by record- 
ing only transmission probability P( T ) for the first time in 
adviance. 

Although there are various procedures to change 
- the trahsrnission probability, basically, it is possible to 
50 decrease! a break-up of delay time for each inforrr^tion 
by making the transmission probability be large while 
increasing the number of tirries of the retransmission. 

E. RFtH EMBODIMENT 

An explanation will now be rhade of the structure of 
a CDMAmobile communication system applying tiie 
multiple-access methiod of the fifth eml>odiment. with 
reference being made to Fig. 13. However, in Fig. 13, 
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the same number is applied to portions identical to 
those in Fig. 1 , with an explanation thereof omitted. The 
structure shown in Fig. 1 3 differs from that shown in Fig. 
13 in that the information reported from base station 30 
to each mobile station 1 -A is not transmission probability 
P. but traff ic information R. with each mobile station 1-4 
deciding transnriission probability P based on traffic 
inforrnation R reported from base station 30. 

Therefore, base station 30 does not consist of 
transmission probability calculation portion 33, arxl is 
constructed to output traffic information R directly from 
traffic measurement ^portion 34 to base band, signal 
processing portion 36. Furthermore, base band signal 
processing portion 36 arranges traffic information R out- 

. putted from traffic measurement portion 32 to a fixed bit 
position of transmission base band signal, and then out- 
puts to transmission and receiving apparatus 31. On the 
other hand, control portion 52 of each mobile station 1- 
4 records the same table as that shown in Fig. 1 1 in 
advance, and. extracts traffic information R from a 
reported signal. Furtherrnore; control portion 52 obtains 
transmission probability. P from the traffic information R 
by using the table, and reriews transmission probability 
P recorded in advance. That is. this fifth embodiment 
differs from the fourth errriaodiment jn.that each mobile 
station 1-4 independently obtains transmission proba- 
bility P and not by base station 30. Therefore, when the 
operation of this system is considered from the perspec- 
tive of the mobile station, procedures are added to 
obtain transmission probability P by using the table in 
states S20. S70 and S80 shown in Fig. 12. Jhese pro- 
cedures are the only differences of this embodiment 

. from that of the fourth embodiment. 

, According to the fifth embodirnerTt^: it is possible to 
change the transmission probability of each mobile sta- 
tion., As a result, it Is possible to add priority for access- 

. ing to each rnobile station. Furthermore, even in the 
event tfiat a new algorithm for deciding transmission 
probability were developed, it is posst^le to apply the 
new algorithrn to- newly .manufactured nriobile station 
only, without changing the structure of the base station. 
Therefore, it is possible to change the traffic control 
method of the.whole system without impairing the relia- 
bility of communications of the; existing mobile station. 
As .is clear from the above-mentioned explanation, by 
carrying out control to increase the transmission proba- 
bility when traffic is less, or carrying out control to 
decrease the . transmission ; probability , when traffic is 

. considerable, it is possible to maintain a high throughput 
and to, d^rease the probability -.that the collision of 
packets will occur. As a result, it is possible to prevent a 
deterioration of the throughput when the applied traffic 
increases. 

Moreover, the method of the forth, and fifth embodi- 
ments, and the method of the first through third emtxjd- 
iments^.may be connbined pptjpnally. In particular, in the 
first through third ernbcdiments, the,pad<et size on the 
access channel is small necessarily, so that by applying 
the method of the forth and f jfth enrdxKiiments. it is pos- 



sible to promote transmission efficiency of the packet 
remarkably as comj^red with the conventional method. 

Tbis invention may be practiced or embodied in still 
other ways without departing from the sprit or essential 

5 character thereof. Tfierefors. the preferred embodi- 
ments described herein are illustrative and not restric- 
tive, the scope of the invention being indicated by the 
appended claims and al! variations whidi come within 
- the meaning of the claims are irttended to be embraced 

10 therein. 

Claims 

1. A multiple-access method for a CDMA nnobile com- 
75 munication system which consists of a common 

channel which is used in common when a plurality 
~ of mobile stations transmit data to a base station at 
optional timing, a broadcast channel which is used 
. = vyher> the base station transmits data to a plurality 
20 J , of mobile stations, the method characterized in hav- 
.- -ing^-. ■ . ^- 

a dividing step for dividing the common chan- 
nel into an access channel and a message 
25. . . u : channel, 

a reporting step for reporting tiie occurrence of 
data to be transrnitted from said mobile, station 
to said base station through said access chan- 
nel. ■ 

30- a reporting step for reporting a transmission 

timing of data to he transmitted from said base 
station to said mobile station through said 
. broad cast channel, arid . _ 

a transrnitting step for transmitting data -.to be 

35 transmitted from said mobile station at said 

transmission timing reported from said base 
station by using said message channel. 

2. A multiple-access method for a CDMA motDile com- 
40 . munication system according to claim 1. addition- 
ally having 

a measurement step for measuring the traffic of 
said access channel by said base station. 

<»5 . . an obtaining step for obtaining the probability of 
transmission permission for data of each 
mok>ile station to be transmitted on the basis of 

, . ; . the measured result in ^id nrieasurement step. 

a reporting step for reporting said probability of 

50 said transmission permission obtained in said 

.obtaining step to said each mobile station, and 
a reporting and waiting step for reporting said 
occun-ence of data to be transmitted with a 
. probability based on said transmission proba- 

55 . bility. artd waiting for a predetermined waiting 

time when the reporting of said occurrence of 
data is not finished, in which the reporting and 
the waiting are carried out repeatedly by each 
mobile station until the reporting is finished. 
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A multiple-access methcxJ for a CDMA mobile com- 
munication system according to claim 1, addition- 
ally having 

a reportirig step for reporting a measured result 
to said mobile station from said base station 
after measuring the traffic of said access chan- 
nel, and 

a reporting and waiting step for reporting said 
occurrence of data to be transhiitted with a 
probability based on a transrnlssion probability 
after obtaining said transmission probability for 
data to be transmitted on the basis of the 
reported measured result, and waiting for a 
predetermined waiting time when the reporting 
of said occurrence of data is not finished, in 
which the reporting and the waiting are carried 
out repeatedly by each mobile station until the 
reporting is finished. 

A multiple-access methcid for a CDMA mobile com- 
munication sysieriT according to claim 1 or 2. 
wherein said each mobile station changes said 
waiting time at random within a predetermined 
range. 



be transmitted at said transmission timing 
which is reported from said base station, by 
using said message channel which is the same 
nunriber corresponding with at least one of said 
spreading codes assigned to itself. 

10. A multiple-access method for a CDMA mobile com- 
munication system according to claim 8, wherein 
said base station repbi-ts said transmission timing 
of datk to be transrnitted and at least one of said 
spreading code to said each mobile station through 
said broadcast channel, and 

said each mobile station transmits said data to 
be transmitied at said transmission timing 
■ which is reported from said base station, by 
using said message channel which is the same 
number corresponding with as least one of said 
' spreading codes reported from said base sta- 

20 Z ' '■ tion.- - _ 

' 11. A fTiultipie^access method for a CDMA mobile com- 
^ riujnicatioh system according to claim 1, wherein 
said access channel is divided into a plurality of 
25 channels. • 
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5. A multiple-access method for a CDMA mobile com- 
munication system according to clainrr 1 or 2. 
wherein said each mobile station determines said 
waiting time on the basis of the number of times of 
retransmission of data to be transmitted. 

6. A multiple-access method for a CDMA mobile com- 
riiunication system according to claim 1 or 2. 
wherein said each mobile station changes said 
probability of said transnnissfoh permission on the 
basis of the number of times of retransmission of 
data to be transmitted. 

7. A multiple-access methbd for a CDMA mobile com- 
munication system according to cialm 1, wherein 
said message channel is divided into one channel. 

8. A multiple-access method for a CDMA mobile com- 
munication system according to claim 1, wherein 
said message channel is divided into a plurality of 
channels. 

9. A multiple-access method for a CDMA mobile com- 
munication system according to claim 8, wherein a 
spreading code coiresponding to said each mes- 
sage channel is assigned to said each mobile sta- 
tion in advance, 

' ' said 'each mobile station reports an occurrence 

of data to be transmitted and said spreading 
code assigned to itself to said base station 
through said access channel, and 
. said each mobile station transrriits said data to 



12. A multiple-access method for a CDMA mot>ile com- 
munication systerri according to claim 11. wherein 
each of said pSurality of access channels is 
30 assigned to said each mobile station in advance, 
arid said each mobile station reports an occurrence 
■ of data to be transmitted through said access chan- 
nel which is assigrted to itself. 

35 1 3. A multiple-access method for a CDMA mobile com- 
nujnication system according to claim 1 1 . wfierein 
said €ach mobile station has a prot>ability distribu- 
tion for using said each access channel tor said 
. each mobile station, and selects an access channel 

40 from said plurality of access channels on the basis 
' of said probability distribution, and trarismits said 
data to be transniitted at said transmission timing 
which is reported from said base station through 
said selected access channel. 

45'' "" ' ■ ■ ' - ' ' ■"• - 

14. A multiple-access method for a CDMA nxjtDile com- 
' miinicatibn system accordinig to claim 13, wherein 

said base station reports said probability distrit^^ 
tion to said each mobile station through said broad- 
50 cast channel. 

1 5. A mobile station for a CDMA mobile communication 
systerh which consists of a common channel which 
is used in comhibri When a plurality of mobile sta- 

55 tions transmit data to a base station at optional tim- 
ing, and a broadcast channel which is used when 
tlie base station transmits data to a plurality of the 
niobile stations, said mobiiie station consisting of: 
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. a transmission and receiving means for trans- 
mitting and receiving a signal between said 
. base station through said broadcast channel, 

a processing means for using said common 
channel by dividing said common channel into 
an access channel and a message channel, 
and for modulating data to be-transmitted, and 
supplying the modulated data to said transmis- 
sion.and receiving mears, 
and for demodulating a received signal of said 
transmission and receiving means, and 
a control means for controlling said transmis- 
sion and receiving means and said processing 
means so as to report an occurrence of data to 
be transmitted to said base station through said 
access channel, modulate said data to be 
transmitted at said transmission timing 
reported from said base station by using said 
message channel, and supply the modulated 
data to said transmission and receiving means. 

1 6. A nnoblle station for a .COMA mobile cprnrnunication 
system according to claim -13. wherein said control- 
ling means reports an occurrence of said data to be 
transmitted to said base station with a probability 
based on a transmission probability of a transmis- 
sion permission, in which said transmission proba- 
bility is obtained by ^id base station on the basis of 
- the traffic of said access channel, corresponding to 
data to be transmitted, and waiting for a predeter- 
mined waiting tinris when the r^x>rting of said 
occurrence of data is not finished, ^nd carries out 
the reporting and the waiting repeatedly until the 
reporting is finished. 

. 17. A rnobilestatiori for a CDMA mobile communication 
system according to cl^m 1 5. wherein said control- 
ling means obtains the probability of a transmission 
permission correspondir^ to data to be transmitted 

. on the basis of tiie measured result of the traffic of 
said access channel which, is reported from said 
base station, and reports an pccurrjence of said 
data to. be transmitted to said base station with a 
probability based on said transmission probability 
of said transmission permission, waits for a prede- 
terminjBd vyaiting time wheri the reporting of said 
occurrence of data is not iinishedr and repeatedly 
carries out the reporting arid the waiting until the 

* reporting is finished- . . : 

18. A mobile station for a CDMA mobile communication 
- , system according to dainri 16 or .17, wherein said 

: controlling mea.ns changes said waiting time at ran- 
dom within a predetermined range. ... 

19. A nriobile station fbr-a CPMA mobile communication 
. . system according fo daim 16 . or. 17, wherein said 

controlling means determines, said v/aiting time on 
the basis of the number of times of retransmission 
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. of data to be transmitted. 

20. A mobile station for a CDMA mobile communication 
system according to claim 16 or 17, wherein said 

5 cpnti'oiiing means changes said probability of said 

transmission permission on the basis of the number 
■ of times of retransmission of data to be transmitted. 

21 . A mobile station for a CDMA mobile communication 
70, system according to claim 15, wherein said mes- 
sage channel is divided into one channel. 

22. A mobile station for a CDMA mobile communication 
system according to . claim 15, wherein said mes- 

IS - sage channel is divided into a plurality of channels, 
and 

said processing means sets at least one of said 
plurality of message channels which is used for 
20 transmitting data to be transmitted to a mes- 

. -.^ sage chartne! corresponding to. a spreading 
. ... code by modulating said data to be transmitted 
with said spreading code. . 

25 23. A mobile station for a CDMA mobile conranunication 
system according to claim 22, wherein said control- 
ling means maintains said spreading code corre- 
sponding to at least one of said message channels, 
and controls said processing means and said trans- 

30 mission and receiving rneans so as to transmit said 
occurrence of said data to be transmitted and said 
maintained spreading code to said base station 
through said access channel, and controls said 
processing means and said transmission and 

35 receiving means to transmit said data to be trans- 
mitted at said transmission timing which is reported 
from said .base station, with said at. least one of 
message channels. 

40 24. A mobile station for a CDMA mobile communication 
system according to claini 22, wherein said control- 
. ling means controls said processing means and 
said transmission and receiving means so as to 
ti-ansmrt said data to be transmitted at said trans- 
45 mission timing which is reported from said base 
... station, with said message channel which is the 
same nunnber corresponding to at least one of said 
spreading codes reported from said base station. 

50. 25. A mc^Je station for a CDMA rnobile cornmunication 
[ systern according fo daim 15. wherein said access 
. channel is divided into a plurality of channels. 

26. A mobile station for a CDMA mobile communication 
55 system according to claim 25. wherein said control- 
ling means controls said processing means and 
. said transmission and relceiying means to report 
said occurrence of said data to be transmitted with 
said access channel corresponcfing with itself in 
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advance. 

27. A mobile station for a CDMA mobile communication 
system according to claim 25. wherein said control- 
ling means maintains a probability distribution for s 
use of said each access channel, and selects an 
access channel from said plurality of access chan- 
nels on the basis of said probability distribution, and 
controls said processing means and said transmis- 
sion and receiving means to transmit said data to io 
be transmitted at said transmission timing which is 
reported from said base station with said selected 
access channel. 

28. A mobile station for a CDMA mobile communication is 
system according to claim 27, wherein said proba- 
bility distribution is reported from said base station 

to said each mobile station. 

29. A base station for a CDMA mobile comnuinication 20 
system which consists of a common channel which 

is used in common when a plurality of mobile sta- 
tions transmit data to a base station at optional tim- 
ing and a broadcast channel which is used when 
the base station transmits data to a plurality of the 25 
mobile stations, said base station consisting of: 

a transmission and receiving means for trans- 
mitting and receiving a signal between said 
base station through said common channel 30 
and said broadcast channel, 
a processing means for using said common 
channel by dividing said common channel into 
an access channel and a message channel, 
modulating data to be transmitted, supplying 35 
the modulated data to said transmission and 
receiving means, and demodulating a received 
signal of said transmission and receiving 
means, and 

a control means for controlling said transmis- 40 
sion and receiving means and said processing 
means reporting to report a transmission tim- 
ing, which is decided thereby on the basis of an 
observed result obtained by observation of a 
received signal by said transmitting and receiv- 45 
ing means when an occunrence of data is trans- 
mitted from said mobile station, of data to be 
transmitted to said mobile station through said 
broadcast channel, and to receive data be 
transmitted at said transmission timing, and so 
demodulate said received data. 

30. A base station for a CDMA mobile comnuinication 
system according to claim 29, wherein said control- 
ling means obtains a probability of a transmission ss 
permission corresponding to said data to be trans- 
mitted of said each mobile station, and reports said 
probability of said transmission permission to said 
plurality of mobile stations through said broadcast 



channel . ' 

31. A base station for a CDMA mobile communication 
system according to claim 29, wherein said control- 
ling means measures the traffic of said access 
channel, and reports the measured result to said 
plurality of mobile stations tiirough said broadcast 
channel. 

32. A base station for a CDMA mobile communication 
system according to claim 29, wherein said mes- 
sage channel is divided into one channel. 

33. A base station for a CDMA nnobile communication 
system according to claim 29, wherein said mes- 
sage channel is divided into a plurality of channels, 
and said processing means demodulates a signal 
supplied from said transmission and receiving 
means on the basis of said spreading code. 

34. A base station tor a CDMA mobile communication 
system according to claim 33, wherein said control- 
ling means controls said processing means and 
said transmission and receiving means to report 
said transmission timing of said data to be transmit- 
ted, which is decided on the basis of said observed 
result when said occun-ence of said data to be 
transmitted and said spreading code from said 
mobile station through said access channel are 
reported, and to receive data which is transmitted at 
said transmfesion timing through said message 
channel corresponding to said spreading code, and 
to demodulate said received data. 

35. A base station for a CDMA mobile communication 
system according to claim 33, wherein said control- 
ling means controls said processing means and 
said transmission and receiving means to report 
said transmission timing of said data to be transmit- 
ted and said spreading code con^esponding to at 
least one of said plurality of message channels, in 
which said transmission timing and said spreading 
code are decided tiiereby on tiie basis of said 
observed result when said occurrence of said data 
to be transmitted is reported from said mobile sta- 
tion, to said mobile station through said broadcast 
channel, and to receive data which is transmitted 
through said message channel corresponding to 
said spreading code at said transmission timing, 
and to demodulate said received data. 

36. A base station for a CDMA mobile communication 
system according to daim 29. wherein said access 
channel is divided into a plurality of channels, said 
corrtrolling means decides a probability distribution 
tor using said each off said plurality of access chan- 
nels, and controls said processing means and said 
transmission and receiving means to report said 
probability distribution to said each mobile station. 
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37. A base station for CDMA mobile communication 
system according to claim 36. wherein said control- 
ling means decides said probability distribution on . ■ 
the basis of said observed result.. . ^ 
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(54) Access method mobile station and base station for CDMA mobile communication system 



(57) In a CDMA mobiie communication system, for 
realizing a multiple-access, a common reverse channel 
10 is divided into an access channel 10A and a mes- 
sage channel 10B. VS/hen data (packet) to be transmit- 
ted occurs in any mobile station 1-4. mobile station 
having data to be transmitted transnriits a transmission - 
request signal including information, such as packet 
size or the like, by using the access channel 10A. In 
contrast, base station 30 transmits a transmission per- 
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mission signal, which designates a transmission timing 
of data and a spreading code to be used as transmitting, 
on the basis of the state of utilization of message chan- 
nel 10B and the state of occurrence of data. Mobile sta- 
tions 1-4 transmits data in accordance with the 
spreading code and the transmission timing which are 
designated from base station 30. 
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